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Worlisheet for Calculating Soil Cleaniln Levels for Unrestricted & Industrial Land Use

Date: 12/7/2006
Site Name; Former Rhone-Poulenc Site Northwest Corner
Evaluator:. Z, Satterwhite

R m———

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol ~ Value  Units

1. General information
Name of Chemical: Acenaphthylene
Measured Soil Concentration, f any: | Cs  |meke
Natural Background Concentration for Soil: N3, mgkg
Practical Quantitation Limit for Soil PL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI

2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: R, | 600E-02 |mgke-day
Oral Carcinogenic Potency Factor: | CPF, kg-day/mg
Inhalation Reference Dose: R, me/lg-day
Inhalation Carcinogenic Potency Factor: ' CPF, kg-day/mg

3, Exposure Parameters
Inhalation Correction Factor (default="2" for volatiles; "1" for all others): for target ground water cleanup level INH | LOOEt00 ({unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS; | |unitlss
Gastrointestinal Absorption Fraction (default="1"): for ingestion & dermal exposure pathways ABI | [uniless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 02 |mglom’ sy
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl uniless

4, Physicol and Chemieal Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient; for metals, enter K , value here and enter "1" for £, value K, | 4900E+03 |lkg
Henry's Law Constant: for the evaluation of ground water and vapor éxposure pathway | H 4| 6AOOE-03 |unitess
*If the value for Henry's Law Constant is given in the unit of "atm, m’ nal" enter value here: H atm.m’/mol
*Converted unitless form of H . @13° C: (Enter this converted value into "H . input Box" above for a caleulation) H, | 0.000E+00 unitess
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Solubility of the Chemical in Water: for the calculation of soil saturation limit

5, Target Ground Water Cleanup Level

“Target Ground Water Cleanup Level applicable for a soil cleanup level calculation;
*Resuls from the Ground Water Cleanup Level Worksheet are
not automatically transferred info this worksheet.

0. Site-Specific Hydrogeologieal Chiaracteristics
Total Soil Porosity (default="0.43"):
Volumetric Water Content (default ="0.30"):
Volumetric Air Content (default="0.13"):
Dry Soil Bulk Density (default ="1.50"):

Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f; value here
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil, or site-specific)
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4200E+00 |mgl

INEHL

n 043 . |unitless

03 |unitless

0.13  unitfess
15 [kl

0.00256  |unitless

20

fu

unitless

7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil laver) Mechanisms

* Vapor Attenation Factor is the ratio of vapor-phase contaminant concentration within the soil a the source to the
air concentration at the exposure point (e.g., within the building) '

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway

VAF

unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:
1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:

Acenaphthylene

Basis for Soil Concentration

Cone

Units

Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection:

2.513EH

mgkg

Warning; Soil Cleanup Level is higher than Soil Saturation
Limit!

Natural Background concentration for Soil

NIA

mgkg

Practical Quantitation Limit for Soil

Soil Cleanup Level (ot considering vapor pathway):

2.523E+02

NA

mgkg

=

mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

N Soil concentration based on Vapor Pathiway
(informational purposes only):

0.000E+00

mgkg

C 5 Corresponds to the total sail chemical concentration
saturated in soil

MTCASGL10-Acenapthylene.XLS
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R is the ratio of the ground water flow velocity to the
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3

Soil Saturation Limit, C: SIEHL | mekg R is the ratio of the ground water flow velocity to the
Retardation Facor, R: ) nitless contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathway
Method B Method C

Unvestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5

Soil Direct Ingestion &, Ingestion &

Ingestiononly]  Dermal ~|Ingestion only] - Dermal

Contact  [underthe Curent HQ? @ Exposure Point N/A NA N/A NIA
Condition RISK? @ Exposure Point | NA | A NA NiA
Target Soil @HQ=1.0 4800E+03 | N/A [ 2I00E+05| N/A
CULT mgfkg RISK=1.0E-6or .OE-5| NA NA NA N/A
. Method B Method C
@HQ=1.0; RISK =1.06+6 | @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water "
(Under the Curent [Cone? ug/
POtable Condition HQ? @ Exposure Point NA NIA
Ground Water | RISK? @ Exposure Point NA NA
| Target Ground Water CUL? ug/) 9.900E+02
Target Soil CUL?  mghg 1513E+02
Method B Method C
@HQ=10; RISK =106 | @ HQ=1.0; RISK =1.0B:S
Predicted Air Conc? ug/i’ NA
Protection of under the Curent |@Exposure Pont |
Air Qu ality Condition HQ? @ Exposure Point. N/A NA
. \ ' RISK? @ Exposure Point N/A N/A
(for informational : m -
purpose oy Target Air 3 @HQ.‘I'O
CUL? g’ | @ RISK=L.0E-6 or LOE-S NA NA
Target Soil @HQ=L0 NA N/A
CUL? mgkg | @RISK=L0B6 or LOE:S NA NIA

MTCASGL10-Acenapthylene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = —Cleanup Level "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i);

- Sol residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAG 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived usung this Workbook do not
account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)() and @) o)i);

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-Acenapthylene. XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worlsheet {or Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: . 12/712006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: 7, Satterwhite

Refer to WAC 173-340-720, 740, 743, 747 and 750 for details

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Item Szmbol Value  Units
1. General informiation
Name of Chemical: | Anthracene
Measured Soil Concentration, if any: | C; mgkg
Natural Background Concentration for Soil: NB, - mgkg
Practical Quantitation Limit for Soil; POL, |mgks
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI'
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose; RD, | 3.00B-01 (mghke-day
Oral Carcinogenic Potency Factor: CPF, kg-daylng
Inhalation Reference Dose: RD, mg/kg-dy
Inhalation Carcinogenic Potency Factor: CPF, kg-dayimg
3, Lxposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00E+00 [|unitless
Inhalation Absorption Fraction (default ="1"): for target air cleanup level | ABS; | |uitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI | |unitles
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 0.0 |mglom’-day
Dermal Absorption Fraction (chemical-specific or defauls): for dermal exposure pathway ABS, unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl uniless
4, Physical and Chemical Properties of the Chemical: Chienical-Specific
‘Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter & value here and enter "1" for f,, vlue K, | 23006404 (kg
Henry's Law Constant, for the evaluation of ground water and vapor exposure pathway H p[ 2T00E-03 [unitless
*If the value for Henry's Law Constant is given in the unit of "atm.nm 3 ol enter value here; atm.n il

H
*Converted unitless form of H,, @13° C: (Enter this converted value into "H.,, input Box" above for a calculation) H, 1 0000£+00 unitless

MTCASGL10-anthracene XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Solubility of the Chemical in Water: for the calculation of soil saturation limit
5. Target Ground Water Cleanup Level

Target Ground Water Cleanup Level applicable for asoil cleanup level calculation:

68l

*Results from the Ground Water Cleanup Level Worksheet are
not automatically transfarred into this worksheet,

ecific Hydrogeological Characteristics

Total Soil Porosity (default ="043"):
Volumetric Water Content (default="0.30"):
Volumetric Air Content (default ="0.13"):
Dry Soil Bulk Density (default ="1.50";

- Fraction Soil Organic Carbon (default = "0,001"): for metals, enter "1" for £, value here
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soi; or site-specific)

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air conceniration af the exposure point (e.g., within the building) -

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:

1, Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here;

Anthracene

Basis for Soil Concentration Cone Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection; 4126E+04 | mgkg
Natural Background concentration for Soil; NA mg/kg

P

ractical Quantitation Limit for Soil:

NIA

mglkg
Soil Cleanup Level (not considering vapor pathway): ~ 4.726E+04  mglkg

—To calculate a soil concentration based on Method C vapor pathway, check here;

pathway - evaluate vapor pathway further.

Warning! Soil Cleanup Level above may not be protective of vapor exposure

S

ol concentration based on Vapor Pathway

(informational purposes only):

0.000E+00

mg/kg

MTCASGL10-anthracene.XLS

Page2
S | 43000 (mgl
Cy | 400E+04 |ugl
] 043 |unitless
0, 03 |unitless
0, 0.3 unitless
P L5 [kl
foe | 000256 |unitloss
DF 20 [uitless
VAF unitless
Warning: Soil Cleanup Level is higher than Soil Saturation
Limit]
C ;¢ corresponds to the total soil chemical concentration
saturated in soi.
R is the ratio of the ground water flow velocity to the
121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page3

Soil Saturation Limit, C: 2540E400 | mykg R is the ratio of the ground water flow velocity to the
Retardation Factor,R: W64 | unitless | contaminant migration velocty n saturated zone.

2, Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathway
EZIOZB Akt____iwdc

Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.05-6 | @ HQ=1.0; RISK =1.0E:$

SOil DireCt | Ingestion & Ingestion &

Ingestion only| ~ Dermal  {Ingestion only|  Dermal

Contact  {Underthe Curent HQ? @ Exposure Point NA NIA N/A NA
Condition_ |RISK? @ ExposwoPaint | NA | NA | NA | NA

Target Soil @HQ=1.0 2400E+04 |  NA | LOSOE06| N/A
ULt nghe | @RISK=LOBGari0ES| WA | WA | NA | WA
' Vethod Yellgd C
@HQ=L0; RISK =106 | @HQ=1.0; RISK =108-5
Pl'OteCtiOIl of Predicted Ground Water CNA
Under the Current[CO16?_ug/ '
Potable Condition HQ? @ Exposure Point NA N/A
Ground Water RISK? @ Exposure Point NA - NIA
Target Ground Water CUL? ug/ | 4.000E+04
Target Soil CUL? mgrke | 4.726E404
@HQ=1.0; RISK=1.066 | @ HQ=1.0; RISK =1,0E-5
. . |Predicted Air Conc? ug/m’ VA
Protection of JUnder the Current |@Exposure Point
Air Qllilllty Conditon HQ? @ Exposure Point' NIA NIA
: . RISK? (@ Exposure Point N/A NA
(for informational .
purpose only) TargetAir - |@HQ=LO NA NA
CUL? ugh' | @RISK=10B or LOES NiA NA
Target Soil @HQ=10 NA NA
CUL? mgky | @RISK=1.0B-6 or L0E:S NA NA

MTCASGL10-anthracene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook s not sufficient to establish sl cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340- 745(5)(b)(|))

+ Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

 Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficlent to establish air cleanup levels under the regulation, Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
 Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
+ Concentrations hased on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c);
 Total site risk (see WAC 173-340-750(5)(a).

MTCASGL10-anthracene.XLS C12TR008
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worlsheet {or Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
Date: 12712006

Site Name: Former Rhione-Poulenc Site Northwest Corner
Evaluator: L. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If o data is available for any of the following inputs, then leave the input box blank

Item
1, General information
Name of Chemical:
Measured Soil Cancentration, if any:
Natural Background Concentration for Soil:
Practical Quantitation Limit for Soil;
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI

2. Toxicological Propertics of the Chemical: Chiemical-Specific
Oral Reference Dose:

Oral Carcinogenic Potency Factor:
Inhalation Reference Dose:
Inhalation Carcinogenic Potency Factor:
3. xposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level
Inhalation Absorption Fraction (default="1"): for target air cleanup level |
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways
Adherence Factor (default ="0.2"): for dermal exposure pathway
Dermal Absorption Fraction (chemical-specific or defauls). for dermal exposute pathway
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathiway
4, Physical and Chemical Properties of the Chemical: QhengjculSpeci!nc
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for value
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway

Symbol ~ Value  Units

Benzo(a)anthracene

C, mgkg

NB, mgkg

POL, mg/kg
i, mgkgday
CPF, | 7T0E+00 |kg-day/mg
RD, mg/kg-day
CPF, kg-daylimg

INH | 1.00E+00 [unitless
ABS, [ |unitless
ABI [ |unitless
AF 02 |mglem’day
ABS unitless
Gl uniless

3.600E+05 [Vkg

*If the value for Henry's Law Constant is given i the unit of "atm.m ? ol enter vale here;

*Comverted unitless form of .. @13 "C: (Enter this converted value into "H ., input Box" above for a calculation)

K,

H, A 1400E-04 |unitless
H{L__ |smnmol
Hy | 0000E+00 unitiess

MTCASGL10-benzo(a)anthracene.XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) : Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S | 9400E-03 |mgl -
5. Target Ground Water Cleanup Level ' '

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Watsr Cleanup Level Workshest are Cy | LSOE02 [ugl
not automatically transferred into this workshet. |

. 6. Site-Specific Hydrogeological Characteristics

‘Total Soil Porosity (default = "0.43"): | I 043 |unitless
Volumetric Water Content (default="030"): 0, 03 |unitless
Volumetric Air Content (default = "0.13"): 0, 0.3 unitless
Dry Soil Bulk Density (default="1.50"): Py 15 [kl

Fraction Soil Organic Carbon (default="0.001"): for metals, enter "1" for f,, value here foe | 000256 |unitles
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 |unitless

1. Vapor Attenuation Factor due to Adyection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor i the ratio of vapor-phase contaminant concentration within the soil at the source (o the
air concentration at the exposure point (e.g, within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B, SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: ~ Benzo(a)anthracene

1. Summary of Results

To caloulate  sil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: -
—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct '
[Contact & Ground Water Protection: - 3318E-01 | mglkg
Natural Background concentration for Soil: N/A mgkg
Practical Quantitation Limit for Soil: NA mg/kg
| e — e e -

Soil Cleanup Level (not considering vapor pathway): ~ 3318E-01  mghkg

Warning! Soil Cleanp Level above may not be protective of vapor exposure

pathway - evaluate vapor pathway further. ,
Soil concentration based on Vapor Pathway C 5ot Corresponds to the total soil chemical concentration

{(informational purposes only): DOO0EH0 | mefkg safurated in soil
\ R is the ratio of the ground water flow velocity to the

MTCASGL10-benzo(a)anthracene. XLS 121712006



Soil Saturation Limit, C,:

Soi Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

§.665E+00

mgkg R is the ratio of the ground water flow velocity to the

Retardation Factor, R J

32139

unitless

2, Summary of Calculation for each Exposure Pathway

contaminant migration velocity in saturated zone.

Soil Direct
Contact:

Protection of

Ground Water

Summary by Exposure Pathway

Under the Current
Potable kondition

. Target Soil CUL? mghg -

@HQ=L; RISK =L0B6

Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=10; RISK =1.08-6 | @HQ=L.0; RISK =.08-5
Ingestion &, Ingestion &
Ingestion only|  Dermal ~ {Ingestion only]  Dermal
[Under the Curent {HQ? @ ExposurePaint | WA | NA | NA | NA
Conditin |RISK? @ xposwePaint | NA | NA | NA | NA
Target Soil @HQ=1.0 N/A NIA NA N/A
!CUL? mgkg RISK =1.0E-Gor |.0E-5{ L.370E-01 | N/A | LT98E+0L| NA
Method B Method C
@HQ=1.0; RISK =1.0E-6 | @HQ=1.0; RISK =1.0E-5
Predicted Grou ‘
Cr0 e g(/il ound Water NiA
HQ? @ Exposure Point N/A N/A
RISK? (@ Exposure Point NA N/A
Target Ground Water CUL? ug/l 1.800E-02
3.318E-01

@HQ=10; RISK =1.08-5

Predicted Air Conc? ug/m3

' ! NA
Pl'OtQCtl()ﬂ Of Under the Current {@Exposure Poiat
" v, |Condition HOY@E - /
All' Quallty Q7 @ Exposure Pomf N/A N/A
e \ RISK? @ Exposure Point NA N/A
(for informational ; - =
purpose onl) Target Air | @HQ=1.0
CUL? ughn’ | @RISK=1.0E-G or 10B-5 NiA NA
Target Soil @HQ=1.0 NIA NA
CUL? mgkg | @RISK=1.0E- or |.0E-5 NA NA

MTCASGL10-benzofa)anthracene.XLS

Page 3

121712006



Sail Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Paged

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workhook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and.173-340-745(5)(b)(i)

+ ol residual saturation (see WAC 173-340-747(10));

+ Ecological impacts (see WAC 173-340-7490 through 7494); and

+ Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6) a)) .
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

 Concentrations based on-applicable state and federal laws (see WAC 173-340-750(3)(0) ) and (4)(b)(i):
+ Concentrations based on natural background and the practical quant|tat|on limit (see WAC 173-340- 750(5)(0))
- Total site risk (ses WAC 173-340-750(5)(a)).

_ MTCASGL10-benzo(gjanthracene. XLS | 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1
Worlsheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
Date: 121712006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator, L. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: Ifno data i available for any of the following inputs, then leave the input box blank
Item " Symbol  Value  Units
1. General information
Name of Chemical; Benzo(h)fluoranthiene
Measured Soil Concentration, if any; Cs mgfkg
Natural Background Concentration for Soil: NB, mgkg
Practical Quantitation Limit for Soil: POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI: ‘
2 Toxicological Properties of the Chemical; Chemical-Specific
Oral Reference Dose: R, mg/kg-day
Oral Carcinogenic Potency Factor: CPF, | 730BH00 |kgdayimg
Inhalation Reference Dose: R, mgkg-day
Inhalation Carcinogenic Potency Factor; CPF, kg-dayimg
3, Ixposure Parameters
Inhalation Correction Factor (default="2" for volatiles; "|" for all others): for target ground water cleanup level INH | 1.00E+00 |unitless
Inhalation Absorption Fraction (default="1"): for target air cleanup level ABS; | [ontles
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI | |unitless
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mgfom’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS Uniles
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl Unitess
4, Physical and Chemical Properties of the Chemical: Chemjcal-Specific
Soil Organic Carbon-Water Patitioning Coefficient: for metals, enter K, value here and enter "1" for f,, value K, | 1200E406 (kg
Henry's Law Constant; for the evaluation of ground water and vapor exposure pathway He p| 4G00E-03 [uniess
*If the value for Henry's Law Constant is given in the unit of atmm® fol" enter value here: H e’ ol
*Converted unitless orm of H ., @I3°C: (Enter this converted value into "H.,. input Box" above for a calculation) H, | 0000E+00 unitless
12/712006
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Solubility of the Chemical in Water; for the calculation of soil saturation limit S | LS00E-03 |mg
3. Target Ground Water Cleanup Level

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Workshest are Cy | L80E02 Jugh
not automatically transferred info this workshest.

6. Site-Specific Hydrogeological Characté[istics

Total Soil Porosity (default = "0.43"): . | [l 043 |unitess
Volumetric Water Content (default = "0.30") 0, 03 |unitless
Volumetric Air Content (default ="0.13"): 0, 013 unidess
Dry Soil Bulk Density (default ="1,50"): P L5 ||(E/|

Fraction Soil Organic Carbon (default ="0,001"); for metals, enter 1" for f,, valuehere | Soe | 000256 |unitless
Dilution Factor (default ="20" for unsaturated zone soi; "1" for saturated zone soil; or site-specific) DF 20 |unitless

1, Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil laver) Mechanisms

* Vapor Attenation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway . VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  Benzo(b)fluoranthene

1. Summary of Results .

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Cone Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: L10GE+00 |  mgkg
Natural Background concentration for Soil: NA mg/kg
Practical Quantitation Limit for Soil: NA | mgkg

e — |

Soil Cleanup Level (not considering vapor pathway): ~ 1106E+00  mgkg

Warning! Soil Cleanup Level above may not be protective of vapor exposure

pathiway - evaluate vapor pathway further,
Soilconcentration based on Vapor Patiway C 5 corresponds to the total soil chemical concentration

(informational purposes only): DOOOEH0 | - mghke saturated in soll
R is the ratio of the ground water flow velocity to the

MTCASGL10-benzo(b)fluoranthene. XLS 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C : 46085400 | mykg | R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 107173 | unitless contaminant migration velocity in saturated zone.

2, Summary of Calculation for each Exposure Pathway

_ Summary by Exposure Pathway

© Method B Method C
Unrestricted Land Use | Industrial Land Use

@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-3
Soil Direct Ingestion & Ingestion &

Ingestiononly] ~ Dermal  |Ingestion only|  Dermal

Contact  [undertheCument [HQr@BxponrcPoin. | NA | WA | NA | NA
Condtion~ IRISK? @ ExposurePoint | NA | NA | NA | NA
Target Soil HQ=1.0 ~ NA NA NA NA
CULY mgkg @RISK =|0E-Gor .OE-5 | [.370E01 | NA [ L798E+0I| N/A
Method B Method €
@HQ=1.0; RISK =1.06-6 | @ HQ=1.0; RISK =1,0E-5
Protection of | l;redicted Ground Water NA
Under the Current (C0nc7_Ug/
POtahle Condition HQ? @ Exposure Point - N/A NA
Ground Water RISK? @ Exposure Point NIA NA
Target Ground Water CUL? g 1.800E-02
Target Soil CULY  mgkg [.106E+00
Method B ~ Method C

@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-3

Predicted Air Conc? ug/mJ
o : : NA
Protection of |userte cueat {@Espour o .
: v, |Condition i
All’ Qll allty HQ? @ Exposure Point NA NA
, , . RISK? @ Exposure Point N/A NA
(for informational ; .
purpose only) Target Air HQ=1.0 NA N.

CUL? ugin’ | @ RISK=1.0E-6 or 1 0E-5 NA NA
Target Soil @HQ=10 NA NA
CUL? mgkg | @ RISK=1.0E-6 or 1.0E-5 N/A NA

MTCASGL10-benzo(b)fluoranthene.XLS 12/7/2006
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NOTES: "CUL" = Cleanup Level; "Cone" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation,
Specifically, the soil cleanup levels derived using this Workhook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340- 740(3)(b)(|) and 173-340-745(5)(b)(i));

+ Soi residual saturation (see WAC 173-340-747(10);

+ Ecological impacts (see WAC 173-340-7490 through 7494); and

+ Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use-of this Workbook may not be
sufficient to establish air cleanup levels under the regulatlon Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4){b)(i);
- Concentrations based on natural background and the practical quantitation it (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-benzo(b)fluoranthene. XLS 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 121712006
Site Name Former Rhone-Poulenc Site Northwest Corner
Evaluator; L. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details,

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol ~ Value  Units
1.Geueral information
Name of Chemical: Benzo(k)fluoranthene
Measured Soil Concentration, if any: Cs mgkg
Natural Background Concentration for Soil: NB, mgkg
Practical Quantitation Limit for Soil: PL, mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI
% Toxicological Properties of the Chemical: Chemical-Specilic |
Oral Reference Dose: 10, mg/kg-day
Oral Carcinogenic Potency Factor: CPF, | 730E+00 [kg-daymg
Inhalation Reference Dose; R, mykg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-daylmg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all othiers): for target ground water cleanup level INH | 1.00E+00 |unitless
Inhalation Absorption Fraction (default ="1"): for target air cleanup level ABS; | |unitless
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure pathways ABI | |uniflss
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mgom’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4, Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient; for metals, enter K, value bere and enter 1" for f,, value K, | 1.200E+06 (kg
Heary's Law Constant: forthe evaluation of ground water and vapor expasure pathway Ho A JA00E-05 Junitless
*If the value for Henry's Law Constant is given in the unit of "atm.m * fmol" enter value here: atmn’/mol

H
*Converted unitless form of H., @13° C: (Enter this converted value into "H ., input Box" above for a calculation) H. | 0.000£+00 unitless

MTCASGL10-benzo(k)fluoranthene.XLS 120712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Solubility of the Chemical in Water: for the calculation of soil saturation limit §
3. Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation; /
" *Results from the Ground Watsr Cleanup Level Workshest are Cy
" not automatically transforred inlo this workshest,

. Site-Specific Hydrogeologieal Charneteristics

Total Soil Porosity (default ="043") . ]

Volunetric Water Content (default = "0.30") 0,
Volumetric Air Content (default = "0.13"): 0,
Dry Soil Bulk Density (default="1.50"): P
Fraction Soil Organic Carbon (default="0.001"): for metals, enter "1" for f,, value here fo
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapar Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source lo the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathiway VAF

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: - Benzo(k)fluoranthene

1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Cone Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: LI0GEH00 | mgkg
Natural Background concentration for Soil; . NA mgkg
Practical Quantitation Linit for Soil: NA mgkg

Soil Cleanup Level (not considering vapor pathway): ~ LI0GE+00  mglkg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further. -

Soil concentration based on Vapor Pathway
(informational purposes only): -

0.000E+00 |  mghg saturated in sol.

MTCASGL10-benzo(k)fuoranthene. XLS

C 4ot corresponds to the total soil chemical concentration

R is the ratio of the ground water flow velocity to the

Page 2

8.000E-04 [mg/l

130502 [ugl
043 |unitless
03 Iunitless
0.13  unitless

5 |kl
0.00256  {unitless
20 lunitless
unitless
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page J
Soil Saturation Limit, C',,: 24588400 | myhkg | R i8therato of the ground water flow velocity to the
Retardation Factor. R 07073 1 unitless contaminant migration velocity in saturated zne.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Methoaé
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E6 | @HQ=1.0; RISK =1.0E-3
1l Di Ingestion & Ingestion &
SOll DlreCt Ingestion only]  Dermal ~ (Ingestion only|  Dermel
Contact  uudertieCuret [HQr@ExpourcPoit_ | NA | NA | NA | NA
Condiion___ |RISK? @ BxposwrePaint | WA | NA | NA | NA
TagetSoll | @HQ=LO NA | NA | wA | NA
CUL? mgkg @RISK=I.OE-6 or |0E-5| [370E01 | NA | L798EHI| NA
: e ]
Method B othod C
@HQ=1.0; RISK =1.0E6 | @HQ=1.0; RISK =1.0E-5
Protection of l(’:redi;ted Glround Water NA
P Under the Current G017/
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A NA
Target Ground Water CUL? ug/l 1.800E-02
Target Soil CUL?  mgkg .106E+00
| Method C
@HQ=L0; RISK =1.0E-6 | @HQ=1.0; RISK =1.06-5
Predicted Air Conc? ug/n’
; . NA
Protection of [underthe Curent|@Bxposre Pint -
Air Quality Condition HQ? @ Exposure Point' NA N/A
\ , RISK? @ Exposure Point NA NA
(for informational : - -
purpose ony) Target Air @HQ=1.0
CUL? uglm3 @ RISK=1.0E-6 or | .0E-5 NA NA
Target Soil @HQ=1.0 NA N/A
CUL? mgkg | @RISK=1.0E-6 or 1.0E-S NA NA
MTCASGL10-benzo(k)fuoranthene XLS 12/712008



| Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

. CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

+ Concentrations based on applicable state and federal laws (see WAC 173-340- 740(3)(b)(|) and 173-340-745(5)(b)(i);
- Soi residual saturation (see WAC 173-340-747(10);
- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). .
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup levels under the regulatlon Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

+ Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)();
- Goneentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(3)(c))
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-benzo(K)fuoranhens XLS 120712008
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Worlsheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/712006
Site Name: Former Rltone-Poulenc Site Northwest Corner
Evaluator: Z, Satterwhite

Refer to WAC 173-340-120, 740, 745, 747 and 750 for details

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data s available for any of the following inputs, then leave the input box blank

Item Symbol  Value  Units
1. General information .
Name of Chemical: | Bis(2-ethylhexyl)phthalat
Measured Soil Concentration, if any: C, mgkg
Natural Background Concentration for Soil NB, mgkg
Practical Quantitation Limit for Soil: | - ML, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS , GI'
2, Toxicological Properties of the Chemical: Chemical-Specilic
Oral Reference Dose: RD, | 200B-02 |mgke-day
Oral Carcinogenic Potency Factor: | CPF, | 140E-02 |kg-daylng
Inhalation Reference Dose: | RD, mg/kg:day
Inhalation Carcinagenic Potency Factor: CPF, kg-day/mg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles, " " for all others): for target ground water cleanup level INH | LO0E+00 [unitless
Inhalation Absorption Fraction (default="1"): for target air cleanup level ABS, | |unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI | Juitless
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mgfon’day
Dermal Absorption Fraction (chemical-speific or defaults): for dermal exposure pathway ABS unifless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitess
4, Physical and Chemical Properties of the Chentical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient; for metals, enter I value here and enter "1" for f,, value K, | L100E+05 |lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway A H A 4200E-06 unitiess
"If the value for Henry's Law Constant is given in the unit of "atm.m ? mol" enter value here: H atm.n’ ol

*Converted unitless form of H .. @13° C: (Enter this converted value into "H ., input Box" above for a calculation) He | 0.000E+00 wnitless

MTCASGL10-bis(2-athylhexyl)phthalate.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washinﬁlon State Department of Ecology) Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S | J400E-01 |mgl
5 Target Ground Water Cleanup Level ' |
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Resuis from the Ground Water Cleanup Level Workshest are Cy | 220040 |“%’1
ot automatically transferred into this workshest,
6. Site-Specific Hydrogeological Chiaracteristics
Total Soil Porosity (default = "0.43"): \ ] 043 |unitless
Volumetric Water Content (default = "0.30") | @, 03 |unitless
Volumetric Air Content (default = "0,13"): 0, 0.3 unitless
Dry Soil Bulk Density (default ="1.50"": | P 15 |k
Fraction Soil Organic Carbon (default ="0.001"): for metals, enter "1" for f,, value here foo | 000256  [unitless
Dilution Factor (default = "20" for unsaturated zone sol, "1" for saturated zone soil; or site-specific) DF 20 lunitless
1. Yapor Attenvation Factor due to Advection (bullding structure) & Diffusion (soll lnver) Mechanisms
* Vapor Attenuation Factor is the ratio of vapar-phase contaminant concentration within the soil at the source to the
air concentration a the exposure point (e, within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  Bis(2-ethylhexyl)phthalate
1, Summary of Results i
To caloulate a oil cleamup level based on Industial Land Use (Method C) for Direst Soil Contact check here
—To calculate a soil concentration based on Method C vapor pathway, check here;
Basis for Soil Concentration | Cone Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection; LUOEH] | mgkg
Natural Background concentration for Soil: NA mgkg
Practical Quantitation Limit for Soil; N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): ~ 1.240B+0l  mglkg
Warning! Soil Cleanup Level above may ot be protective of vapor exposure
pathway - evaluate vapor pathway further. o .
, Soil concentration based on Vapor Pathway — , Cout correspon'ds to.the total soil chemical concentration
"~ [(informational purposes only): - ' mgkg saturated in soi
' R is the ratio of the ground water flow velocity to the
 MTCASGL10-bis(2-ethylhexyl)phthalate. XLS | 127712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C ' 95818401 |  mofke R is the ratio of the ground water flow velocity to the
Retardation Faclor, R: 9813 niless contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
ethod B MellodC |
Unrestricted Land Use | Industrial Land Use
: @HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
SOil Direct ‘ Ingestion & | Ingeslion &
Ingestion only|  Dermal {Ingestion only| Dermal
Contact  [Underthe Curent HQ? @ Exposure Point N/A NIA N/A N/A
Condition RISK? @ Exposure Point | N/A NA | NA | NA
TogetSoil | @HQ=10 L6OOEH03 | N/A | 7.000+404] N
CUL? mgke @RISK=I.0E-6 or LOE-5| 7T.143E+01 | NA [9375E+03| NA
Method B Method C
@HQ=1.0; RISK=1.066 | @HQ=1.0; RISK =1.0-5
1 Predicted Ground W ‘
Protection of o NA
P Under the Current{C0067 19/
otable  lomdion HQ? @ Exposure Paint NA N/A
Ground Water RISK? @ Exposure Point NiA NA
Target Ground Water CUL? g/l 2.200E+00
Target Soil CULY mghg L240E+01
@HQ=1.0; RISK=1.08-6 | @ HQ=1.0; RISK =1.0E-5
. Predicted Air Conc? ug/n’ NA
Protection of [underthe Curent [@Bxposre Pin
' ' Condition '
A“. Qll allty HQ? @ Exposure Point NIA NA
, , RISK? @ Exposure Point NA NA
(for informational :
purpase ol Target Air @HQ=10 NA NA
CUL? wgh’ | @RISK=1.0E:6 o LOES NA NA
Target Soil @HQ=1.0 NA N/A
CUL? mgkg | @RISK=1.0E- or |.E-5 NA NA
MTCASGL10-bis(2-ethylhexyl)phthalate.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook s not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

+ Concentrafions based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i):

+ Soil residual saturation (see WAC 173-340-747(10));

+ Ecological impacts (see WAC 173-340-7490 through 7494): and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soi cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
-environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: .

 Concentrations based on. applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i);

 Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

+ Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-bis(2-ethylhexyl)phthalate.XLS 121712006
SV Y [ RS T NS BN RS VU N (UG NN R U NS N B RS



o Mo Mia Mo M Mans W s Mo M Mo o A IR U B DA SO R
Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Caleulating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z, Satterwhite

——

Refer to WAC 173-340-720, 740, 745, 747 and 750 for deails,

A INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol . Value Unis

1. General information
Name of Chemical: Butyl benzyl hthalate
Measured Soil Concentration, if any: | Cs mgkg
Natural Background Concentration for Soil: NB, mgk
Practical Quantitation Limit for Soil: ' POL, mykg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI

2, Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: RD, | 200E-01 |mgke-day
Oral Carcinogenic Potency Factor: CPF, kg-daylmg
Inhalation Reference Dose; RD; | LOEAI |mghg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-dylng

3 Exposure Paramieters
[nhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00EH00  [unitless
Inhalation Absorption Fraction (default ="1"): for target air cleanup level ABS, | |unitlss
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure pathways ABI | |unilless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 02 |mglom’day
Dermal Absorption Fraction (chemical-specific or defaults):for dermal exposure pathway ABS, uilless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults); for dermal exposure pathway Gl unitlss

4, Physical and Chemical Properties of the Cheuical: Cllélllicgl-Speciﬁc
Soil Organic Carbon-Water Partitioning Coefficient; for metals, enter K ; value here and enter "1" for f,, value K, | 1400E+04 |lkg
Henry's Law Constant:for the evaluation of ground water and vapor exposure pathway Hg 4| 5200E05 funitlss
*[f the value for Henry's Law Constant is given in the unit of atman’ ol" enter value here; H st ol

*Comverted unitless form of H. @13° C: (Enter this converted value into "H . input Box" above for a calculation) He | 0.000£+00 unitless

MTCASGL10-butybenzylphthalate XLS 127712008



Soil Cleanup Level for Individual Hazardous Substances {Washington State Department of Ecology) Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit § | L700EH00 |mg!
5, Target Ground Water Cleanup Level

Target Ground Water Cleanup Level applicable for a soil éleanup level calculation; :
*Results from the Ground Water Cleanup Level Worksheet are Cy | 190EH3 g
not automatically transferred into this worksheet.

0. Site-Specific Hydrogeological Characteristics

Total Soil Porosity (default ="0.43"): ] 043 [unitless
Volumetric Water Content (default = "0.30"): 0, 03 [unitless
Volumetric Air Content (default = "0,13"): | 0, 0.3 unitless
Dry Soil Bulk Density (default = "1.50"): : Py 15 [kl

Fraction Soil Organic Carbon (default ="0,001"): for metals, enter "1" for £, value here Soe | 000256 |unitiess
Dilution Factor (default = "20" for unsaturated zone soi; *1" for saturated zone soil; or site-specific) DF 20 |unitless

1. Vapor Attenvation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil af the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Atienuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  Butyl benzyl phthalate

1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soif coneentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is higher than Soil Saturation
| Contact & Ground Water Protection: [370E+03 |  mykg |Limit
Natural Background concentration for Soil: NA mgfkg
Practical Quantitation Limit for Soil N/A mg/kg

Soil Cleanup Level (not considering vapor pathway): ~ 1.370B403  mgfkg

Warning! Soil Cleanup Level above may not be protective of vapor exposure

pathway - evaluate vapor pathway further,
Soil concentration based on Vapor.Pathway C gt COrresponds to the total soil chemical concentration

W(informational purposes only): | DO0OEHD | mgkg saturated in soll
R is the ratio of the ground water flow velocity to the

MTCASGL1C-bulybenzyphthalale XLS 197112006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Deparlment of Ecology) Page 3
Soil Saturation Limit, C,,: 0731401 | mgkg R is the ratio of the ground water flow velocity to the
Relardation Factor, R: 1260 1 umifess | contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E6 | @ HQ=1.0; RISK =10E-5
Soil DireCt Ingestion & Ingestion &
Ingestion only|  Dermal ~{Ingestion only}  Dermal
Contact  [UnderheComent |HQ @ ExposrePuint | NA | NA | NA | NA
Condition . |RISK? @ ExposurePont | WA | NA | NA | NA
Target Soil HQ=1.0 L.GOOE+04 ] WA | T.O00E+05| N/A
CUL? mgkg |@RISK=1.0E-60r [.0E-5| NA N/A NA N/A
Method B Method C
| ‘ @HQ=1.0; RISK=1.0E6 | @ HQ=1.0; RISK =1.0E-5
1 Predicted Ground W -
Protection of Pl Grund Ve NA
Potabl Under the Curent [COMC?_¢/
0TaDIe  condiion HQ? @ Exposure Point NIA NA
Ground Water RISK? @ Exposure Point NA NA
Target Ground Water CUL? g/ 1.900E+03
Target Sil CULY kg 306403
Method B Method C
@HQ=1.0; RISK =1.06-6 | @ HQ=1.0; RISK =1.0E-3
' Predicted Air Conc? ug/’ NA
Protection of userthe Curent @Esposre Pint
' . Condition ;
A“. Q“ahty HQ? @ Exposure Point NA NA
, : RISK? @ Exposure Point NA NA
(for informational .
pupose o ’y) Target Air HQ=1.0 3.200E+02 7.000E+02
CUL? ugn’ | @RISK=LO6 or | 0B NA NA
Target Soil (@HQ=10 0.000E+00 0.000E+00
CUL? mgkg | @RISK=1.0E-6 or 1.0E-5 NA NA
MTCASGL10-butylbenzylphthalate. XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish sl cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

+ Concentrations hased on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

+ Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

- CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: :

- Goncentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c);
- Total site risk (see WAC 173-340-750(5)(a). |

MTCASGL10-butylbenzylphthalate XLS 12712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Lévels for Unrestricted & Industrial Land Use

Date; 2712006
Site Name: Former Rhione-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details,

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Ttem Szmbol Value  Units
1, General information '
Name of Chemical: Chrysene
Measured Soil Concentration, if any: C; mgkg
Natural Background Concentration for Soil: . NB, mgkg
Practical Quantitation Limit for Soil: POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI'
2, Toxicological Properties of the Chemical: Chemical-Specific : .
Oral Reference Dose: R, mgkg-day
Oral Carcinogenic Potency Factor: CPF, | 730400 |kg-dayfmg
Inhalation Reference Dose: R, mgfkg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg
3, Dxposure Parameters
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00EH00 |unitless
Inhalation Absorption Fraction (default ="1"): for target air cleanup level , ABS, | [onitess
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure pathways ABI | |unitless
Adherence Factor (default="0.2"): for dermal exposure pathway AF 0.2 fmgfo’day
. Dermal Absorption Fraction (chetnical-specific or defaults): for dermal exposure pathway ABS Unitess
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl uniffess
4, Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter X ; value here and enter "1" for f, value K, | 4.000E+05 |lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H 4] 3.900E-03 |unitiess
*If the value for Henry's Law Constant is given in the unit of atmn’ ol enter value here: H atmn’fmol

*Converted unitless form of H.,, @13° C: (Enter this converted value ino "H, input Box" above for a calculation) He | 0.000£+00 unitless

MTCASGL10-chrysene.XLS . 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page2

Solubility of the Chemical in Water: for the calculation of soil saturation limit § | L600E-03 |mg/!
3, Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:

*Results from the Ground Water Cleanup Level Workshest are Cy | LWE0 [wg!
ot automatically ransfarmed into this workshest. . S —
6. Site-Specific Hydrogeoloical Characteristics
Total Soil Porosity (default = "0.43"): i 043 [unitlss
Volumetric Water Content (default = "0.30"): 0, 03 |unitless
Volumetric Air Content (default = "0.13"): 0, 03 unitess
Dry Soil Bulk Density (default ="1.50"): P 15 |kgl
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,, value here ' Soo | 0.00256 |unitlss
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil or site-specific) | DF | 20  |onitless

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Atenuation Factor is the ratio of vapor-phase contansinant concentration within the soil at the source fo the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: Chrysene

1. Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here;
—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Cone Units
Most stringent soil concentration based on Soil Direct '
Contact & Ground Water Protection; JOBTE0L | mylkg
Natural Background concentration for Soil: NA mglkg
Practical Quantitation Limit for Soil: NA mg/kg

Soil Cleanup Level (not considering vapor pathway). 3687801 mgkg |

Warning! Soil Cleanup Level above may ot be protective of vapor exposure

pathway - evaluate vapor pathway further. |
Soil concenration based on Vapor Pahviay C 5 corresponds to the total soil chemical concentration

(informational purposes only): DOEHN0 | mgkg | saturated in ol |
R 1s the ratio of the ground water flow velocity to the

MTCASGL10-chrysene.XLS 121712006



Soil Cleanup Leve for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C - L639EH00 | mglkg R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 1510 | unitless contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway

Methoa B Method €
Unresiricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1,0E-5
SOil DireCt Ingestion & Ingestion &
Ingestion only]  Dermal  {Ingestion only}  Dermal
Contact  [Undertve Curent g1 @ Bposweraim. | WA | WA | NA | NA
|Condition_RISK? @ BxposrePoint | NA | NA | NA | NA
Target Soil HQ=1.0 NA NA NIA NA
CUL? mgkg @RISK =|.0E-6or LOE-5| 1.370E-01 [ NA | LT98E+01| N/A
| Metlod B Method C
. @HQ=1.0; RISK=1.0E-6 | @HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water
{Under the Curent [Conc? gl : .
Potable Condition HQ? @ Exposure Point NA NA
Ground Water RISK? @ Exposure Poit NA NiA
Target Ground Water CUL? . g/ 1 800E-02
Target Soil CULT  mglkg 3.687E-01 i
Method B Method C
@HQ=L0; ISK =10E6 | @ HQ=1.0; RISK =085
. Predicted Air C.onc? ugh’ NA
Protection of Jusderthe Curen (@Exposure Point
Ail' Quality Condition HQ? @ Exposure I’oinf NIA N/A
(ot informationa! RISK? @ Exposure Point NA NA
purpase onl) Target Air @HQ=10 NA NA
CUL? ug/mJ @ RISK=1,0E-6 or 1.0E-5 N/A NIA
TorgetSol | @HQ=L0 N/A NIA
CUL? mgkg | @RISK=1.0E-6 or 1.0E-5 NA NA

MTCASGL10-chrysene.XLS . 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340- 740(3)(b)(|) and 173-340-745(5)(0)(0);

- Soil residual saturation (see WAC 173-340-747(10));

+ Ecological impacts (see WAC 173-340-7490 through 7494); and

+ Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a))

Other exposure patfiways may also need to be evaluated on a site-specific hasis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specffied in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workhook may not be
sufficient to establish air cleanup levels under the regulation, Specifically, the air cleanup levels derived using this Workbaok do not
~account for the following:
+ Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b){);
 Concentrations based on natural background and the practical quanitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

- MTCASGL10-chrysene.XLS 121712006
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Worlksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/712006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: 7. Satterwhite

———

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: Ifno data is available for any of the following inputs, then leave the input box blank

[tem / Symbol _ Value  Unis

1. General information

Name of Chemical: Dibenzo(a,h)anthracene
Measured Soil Concentration, if any: C, mykg
Natural Background Concentration for Soil N3, mgkg
Practical Quantitation Limit for Soil: POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI
1, Toxicological Properties of the Chemical: Chemnical-Specific
Oral Reference Dose: R, mglkg-day
Oral Carcinogenic Potency Factor: | CPF, | 7306400 [kg-dayimg
Inhalation Reference Dose; i, me/kg-day
Inhalation Carcinogenic Potency Factor: CPF, ke-dayhng

3, Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH | LOOE+00  [unitless
Inhalation Absorption Fraction (default ="1") for target ir cleanup level ABS, | uniess
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI | [unitless
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mglom’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS uniflss
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitess

4, Physical and Chemical E[on'grties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient, for metals, enter K, value here and enter "1" for £, value . K, | L300EH06 {lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H_, A 6.000E-07 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.nm * ol " enter value here: atnm ol

H
*Converted unitless form of H .. @13° C: (Enter this converted value into "H , input Box" above for a calculation) H, | 0000E+00 unitless

MTCASGL10-dibenzo{a,h)anthracene.XLS 12/712006



Soil Cleanup Level for Individual Hazarddus Substances (Washington State Department of Ecology) Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S | 2500E-03 |mgl
5, Target Ground Water Cleanup Level

Target Ground Water Cleanup Leveliapplicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy | LOOG02 fug
not automatically transferred into this workshest.

6. Site-Specific Hydrogeological Characteristics

Total Soil Porosity (default ="0.43"): I 043 [unitless
Volumetric Water Content (default = "0.30"): @, 03 |unitless
Volumetric Air Content (default="0.13"): 0, 0.3 unitless
Dry Soil Bulk Density (default="1.50"): : Py 15 |kl

Fraction Soil Organic Carbon (default="0.001"): for metals, enter "1" for £, value here Soo | 000256  [unitless
Dilution Factor (default = "20" for unsaturated zone soil, "1" for saturated zone soil, or site-specific) DF A |unitless

1. Yapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil af the:source fo the
air concentration af the exposure poiint (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: ~ Dibenzo(a,h)anthracene

1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here;

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
|Contact & Ground Water Protection: | L6S9EH00 |  mgkg
Natural Background concentration for Soi; | NA | mgkg
Practical Quantitation Limit for Soil NA mg/kg

Soil Cleanup Level (not considering vapor pathway):  1.659E+00  mgkg

Warning! Soil Cleanup Leve] above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

R S'oilconct'autratio‘n based on Vfipor Patfway LB | nghe C ot :::L‘:?::rstz"the total soi cheical concentration
|(informational purposes only): '

R is the ratio of the ground water flow velocity to the

MTCASGL10-dibenzo(a hjanthracene. XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C: LISIEMI | moke R is the ratio of the ground water flow velocity to the
Retardation Factor, R 160754 | unitless contaminant migration velocity in saturated zone.

2, Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathway
ethod B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =106 | @ HQ=1.0; RISK =1.0E-5
il Ingestion & Ingestion &
SOll Dll'e(:t Ingestion only]  Dermal  |Ingestion only]  Dermal
Contact  [vertieCurent |11 @ ExposuePoit | NA | NA | NA | NA
Condtin~_ RISK? @ ExposurePoint | NA | NA | NA | NA
Target Soil @HQ=10 : NA NA NA N/A
CUL? mgkg | @RISK=1.0E-or 1.0B-5{ L.370E-01 | WA | L798E+01| N/A
| Method B Method C
@HQ=1.0; RISK =1.0E+6- | @ HQ=1.0; RISK =10E-5
Protection of Predn:ted Glround Water NiA
P Under the Current {CO1C?_¢/
otable Condition HQ? @ Exposure Point NA N/A
Ground Water RISK? @ Exposure Poiat NIA N/A
| Target Ground Water CUL? ugll - | 1. 800E-02
Target Soil CUL? mglkg .659E+00
: Method B Method C
@HQ=1.0; RISK=1.066 | @ HQ=1.0; RISK =1.0E-3
' Predicted Air Conc? ung3
' ‘ NA
Protection of [under the Curent |@Exposure Poit
' v, |Condition HO? @ int A /
All' Quallty Q7 @ Expogure Pom‘ |\ NA
: , RISK? @ Exposure Point NA N/A
(for informational : - -
purpose only) Target Air 3 @HQ=10
[CUL? ugi’ | @RISK=1.0B-6 or 1.0B-5 NiA NA
Target Soil @HQ=1.0 NiA NA
CUL? mgkg  |@RISK=1.0E-6 or 1.0E-5 NA NA

MTCASGL10-dibenzo(a,h)anthracene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Dgpartment of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard qtiotieut; "RISK" = carcinogenic risk.

'CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health.and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(0));

+ S0il residual saturation (see WAC 173-340-747(10);

- Ecological impacts (see WAC 173-340-7490 through 7494); and

+ Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(() and (4)(b)(i);

 Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-dibenzo(a,h)anthracene.XLS , 12/712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/712006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Muator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 743, 747 and 750 for details.

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note:If no data s available for any of the following inputs, then eave the input box blank

e Symbol __Value Unis
J. General information | o ;
Name of Chemical: di-butylphthalate
Measured Soil Concentration, if any: Cs mgkg
Natural Background Concentration for Soil: NB, mgkg
Practical Quantitation Limit for Soil: POL; mgkg
To evaluate the ingestion and dermal pathways concurtently, check here and input values for AF; ABS 4, GI:
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: . R, | LOOE-0! |mgkg-day
Oral Carcinogenic Potenicy Factor: CPF, kg-dayhog
Inhalation Reference Dose: R, mgfkg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg
3, ixposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00E+00 |unitless
Inhalation Absorption Fraction (default="1"): for target air cleanup level ABS; [
Gastrointestinal Absorption Fraction (default="1"): for ingestion & dermal exposure pathways ABI [ |unitlss
Adherence Factor (default="0.2"): for dermal exposure pathway AF 0.2 |mglom’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathiway ABS, uniffess
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitess
4, Physicat and Chemical Properties of the Chemical; Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for f/, value K, | LGOGE+03 |Vkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway Ho 4| 3900E-08 Junitess
*If the value for Henry's Law Constant is given in the unit of atm’ fol" enter value here; H atm.n’fmol

I
*Converted unitless form of H . @13° C: (Enter this converted value into "H ., input Box" above for a calculation) H, | 0.000E+00 unitless

MTCASGL10-di-butylphthalate. XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page?2

Solubility of the Chemical in Water: for the calculation of soil saturation limit : § | LIOOE+0! [mgl
3, Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Workshes! are Cy | 4SOEH3 ugl
not automatically transfarred into this workshest. | E—
6. Site-Specific Hydrogealoaical Characteritic
Total Soil Porosity (default = "0.43"): I 043 - |unitless
Volumetric Water Content (default = "0.30"): 0, 03 |unitless
Volumetric Air Content (default="0.13"). 0, 0.3 unitless
Dry Soil Bulk Density (default="1.50"): o |13 |kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for £, value here foo | 000256  |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 |unitless

7. Yapor Attenuation Factor due to Advection (building structure) & Diffusion (soil laver) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source fo the
air conceniration af the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: ~ di-butylphthalate
1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soﬂ Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here;

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is Iugher than Soil Saturation
Contact & Ground Water Protection: 3866E+02 | mgkg |Limit
Natural Background concentration for Soil: N/A mgkg
Practical Quantitation Limit for Soil N/A mgfkg

Soil Cleanup Level (not considering vapor pathway): ~ 3.866E+H02  mglkg

Waming! Soil Cleanup Level above may not be protective of vapor exposure
pathiway - evaluate vapor pathway further.

(S0l concentration besed on Vapor Patfiway — Cout correspon'ds to'the total sail chemical concentration
Mor111ational purposes only): ‘ mhg saturated in soil

R is the ratio of the ground water flow velocity to the

MTCASGL10-dibutylphthalate.XLS 12712008
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Linit, C 4168401 | melig R s the ratio of the ground water flow velocity to the
Retardation Factor R: 153 niless | contaminant migration velociy in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
A Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0B-6 | @ HQ=1.0; RISK =1.0E-5
SOll DireCt Ingestion & Ingestion &
Ingestion only  Dermal ~ |Ingestion only|  Dermal
Contact  [undertieCorent i@ ExposwrePoin. | NA | NA | NA | NA
Condition RISK?@BxposwrePoint | NA | NA | NA | NA
Target Soil @HQ=10 S.000E+03| NA | 3500E+05| NA
CUL? mgkg NA | NA | NA | MA
Method B Method C
@HQ=1.0, RISK=1.0E6 | @HQ=1.0; RISK =1.0E-5
Protection of Predicted Glround Water VA
P [Under the Current {CONC7 19/ A
otable lowiim  |ugy @ Exposure Poit NA NA
Ground Water RISK? @ Exposure Point N/A NA
Target Ground Water CUL? g/l 4.500E+03
Target Soil CULY mglkg 3.866E+02
Method B Method C
@HQ=1.0; RISK =1.06-6 | @HQ=1.0; RISK =1.0E-5
Predicted Air Conc? g/’
' ! NA
Protection of {uncer e curen @Exposwre Pint
) . Condition HO? Point
All' Quallty Q7 @ Exposure om' N/A NA
, , RISK? @ Exposure Point NIA NIA
(for informational . m =
purpose only) Target Air 3 @HQ=10 N
CULY ugm' | @RISK=1.0E6 or .0E-5 NA NA
Target Soil @HQ=1.0 NA NA
CUL? mgke | @RISK=1.0E-6 or I.0E-5 NA NA
MTCASGL10-di-butylphthalate.XLS 12/7/2006



Soil Cleanup Level for Individual- Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Warkbook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));

+ Soll residual saturation (see WAC 173-340-747(10));

 Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels,

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human heatth and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: :

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(B){);

 Concentrations based on natural background and the practical quantitation fimit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a))

MTCASGL10-di-butylphthalate.XLS - 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worlisheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

ate; 12/712006
Site Name: Former Rhione-Poulenc Site Northwest Corner
Evaluator; L Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details,

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Jtem 4 Symbol ~ Value  Units

1. General information
Name of Chemical: | fluoranthene
Measured Soil Concentration, if any: : Cs mglkg
Natural Background Concentration for Soil: NB, mglkg
Practical Quantitation Limit for Soil: POL, mgkg .
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS , GI:

2, Toxicological Properties of the Chemical: Cliemical-Specific
Oral Reference Dose: . RD, | 40002 |mgke-day
Oral Carcihogenic Potency Factor: : CPF, kg-daylng
Inhalation Reference Dose: kD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-daying

3, Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00E+00 [|unitless
Inhalation Absorption Fraction (default="1"): for target air cleanup level ABS, | [unitless
Gastrointstinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI | |unitless

-~ Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mgfo-day

Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS, unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitless

4, Physical and Chemical Properties of the Chemical: Chemical-Specific -
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter ¢ value here and enter *1" for f,, value K, | 4900E+04 |Ike
Henry's Law Constant; for the evaluation of ground water and vapor exposure pathway Ho A G.600E-04 funitless
*If the value for Henry's Law Constant is given in the unit of "atm.nm * mol" enter value here; atman’fnol

H
YConverted unitless form of H, @I3° C: (Enter this converted value into "H . input Box" above for a calculation) H, | 0000E+00 unitless

MTCASGL10-fluoranthene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Solubility of the Chemical in Water: for the calculation of soil saturation limit S
3 Target Ground Water Cleanup Level ,
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation;
*Results from the Ground Water Cleanup Level Worksheet are Cy
not automatically transferred info this worksheet.

0, Site-Specific Hydrogeological Characteristics

Total Soil Porosity (default = "0.43"); I

Volumetric Water Content (default = "0.30"): 0,
Volumetric Air Content (default ="0.13"): 0,
Dy Soil Bulk Density (default ="1.50": Py
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter 1" for f,, value here foe
Dilution Factor (default = "20" for unsaturated zone soil, 1" for saturated zone soil, or site-specific) - DF

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil af the source to the
air concentration at the exposure point (e.g, within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: fluoranthene

1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here
— To calculate a soil concentration based on Method C vapor pathway, check here:

Soil Cleanup Level (not considering vapor pathway): ~ 3518E+02  mglkg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further,

| {Soil concentration based on Vapor Pathway
™ informationl pupose any): DOEHND | mekg | saturated in sol

MTCASGL10-fluoranthena.XLS
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2.100E-01

140E+02 fug/
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0.13
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0.00256

Page2

]

unitless
unitless

unitless
kg/l

unitless

2

unitless

Basis for Soil Concentration ~ Conc Units
Most stringent soil concentration based on Soil Direct Wamning: Soil Cleanup Level is higher than Soil Saturation
Contact & Ground Water Protection; CJSISEH02 | mgkg |Limit
Natural Background concentration for Soil: NA mghkg
Practical Quantitation Limit for Soil: N/A mg'kg

C 5, Corresponds to the total soil chemical concentration

R is the ratio of the ground water flow velocity to the

unitless

12712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C.,: 2686401 | mgkg R is the ratio of the ground water flow velocity to the
Retardation Faclor, R: 986 | witkss | contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Soil Direct Ingestion & Ingestion &
Ingestiononly{  Dermal  |Ingestion only|  Dermel
Contact  [usertieCurent [t @ExposurePoint | NA | NA | NA | NA
Condition — RISK? @ ExposwrePaint | NA | NA | NA | NA
Target Soil @HQ=10 J200E+03 |  N/A ] 1400E+05 N/A
CUL? mgkg |@RISK=10EGorlOES| NA | NA | NA | NA
. Method B Method C
@HQz1.0; RISK=10E-6 | @HQ=1.0; RISK =1.0E-S
Protection of léredi;ted Glround Water "
P [Under the Current 21 uy
otable  |oumio HQ? @ Exposure Paint NA NA
Ground Water RISK? (@ Exposure Point N/A NIA
Target Ground Water CUL? ug/l [ 400E+02
Target Soil CUL?  mgkg 3.518E+02
Method B Method C
@HQ=1.0, RISK =1.08-6 | @HQ=L1.0; RISK =1.0E-5
Predicted Air Cone? ug/n’ |
' . . NA
Protection of [undetie Curen " |@Exposue Poin
. " Condition 'a Poi
All' Quallty HQ? @:Exposme Point N/A NIA
: , RISK? @ Exposure Point NA N/A
(for informational : m -
purpose only) Target Alr @ HQ=10 N
CULD ugin' | @RISK=1.0B: or LOES NA NA
Target Soil @HQ=10 NA NIA
CUL? mgkg | @RISK=1.0E-6 or 1.0E-5 NA N/A
MTCASGL10-fluoranthene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Paged

NOTES: "CUL" = Cleanup Level; "Cone" = conﬁentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation,
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

+ Concentrations hased on applicable state and federal laws (see WAC 173-340-740(3) (b)) and 173-340-745(5)(b)(1)

+ Soil residual saturation (see WAC 173-340-747(10));

+ Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). .
Other exposure pathways may also need to be evaluated on a site-specific basis to establish sail cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAG 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(0)(i) and (4)(b)());
+ Concentrations hased on natural background and the practical quantitation limit (see WAC 173- 340 750(5)(c))
+ Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-fluoranthene.XLS 120712006
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Sail Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worlisheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date; 12/112006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: @tterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Jtem Symbol ~ Value  Units
1. General information

Name of Chemical: | indeno(1,2,3-cd)pyrene
Measured Soil Concentration, if any: Cs mgkg
Natural Background Concentration for Soil; NB, mgkg
Practical Quantitation Limit for Soil: POL, mghkg

- Toevaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI:

2 Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dos: | R, mg/kg-day
Oral Carcinogenic Potency Factor: CPF, | 730E+00 [kg-daylmg
Inhalation Reference Dose: RD, mgfkg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-daylmg

3. Lxposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): fortarget ground water cleanup level INH | 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS; | [unitles
Gastrointestinal Absorption Fraction (defautt="1"): for ingestion & dermal exposure pathways ABI |~ {unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 02 |mglom’-day
Dermal Absorption Fraction (chemical-specific or defaults): for detmal exposure pathway ABS,; unifess
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitess

4, Pliysical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter X', value here and enter "1" for f,, value K, | 3.500E+06 (kg
Henry's Law Constant; for the evaluation of ground water and vapor exposure pathway H,. | 6.600E-05 |unitless
*If the value for Henry's Law Constant is given it the unit of "atm.m ? hmol" enter value here: H atmm’fml

o)

*Converted unitless form of H... @13° C: (Enler this converted value into "H ., input Box" above for a calculation) e | 0.0005+00 unitless

MTCASGL10-ndeno(1,23-cd)pyreneXLS 120712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 2

Solubiity of the Chemical in Water: for the calculation of soil saturation limit | S | 2200E-05 |mg!
3. Target Ground Water Cleanup Level S

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: |
*Results from the Ground Water Cleanup Level Worksheet are Cy | LBOED2 !
not automatically transfarred into this worksheet

6. Site-Specific Hydrogeological Chiaracteristics

Total Soil Porosity (default ="0.43"); I 043 |unitless
Volumetric Water Content (default = "0.30"): 6, 03  |unitless
Volumetric Air Content (default ="0.13"): | 0, 013 uniless
Dry Soil Bulk Density (default ="1.50"): o P 15 |ke

Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,, value here fuo | 00025 |umitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 |unitless

1. Yapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanismg

* Vapor Attenuation Factor is the ratio of vapor-phase conaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  indeno(1,2,3-cd)pyrene

1. Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here;
— To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Cone Units
Most stringent soif concentration based on Soil Direct Warning: Soil Cleanup Level is higher than Soil Saturation
Contact & Ground Water Protection: 32266400 |  mghkg (Limit
Natural Background concentration for Soil: N/A mgkg
Practical Quantitation Limit for Soil N/A mg/kg

Soil Cleanup Level (not considering vapor pathway): ~ 3.206E+00  mglkg

Warning! Soil Cleanup Level above may not be protective of vapor exposure

pathway - evaluate vapor pathway further. o '
N Soilconcenraton based on Vapor Pathway — k Cout corresponfis to‘the @otal soil chemical concentration
(informational purposes only): - 0 kg saturated in soil
R is the ratio of the ground water flow velocity to the

- MTCASGL10-indeno(1,2,3-cd)pyrene.XLS 12712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C.,: | 1971801 | mykg R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 32568 | witlss contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=L0; RISK =1.0B-6 | @ HQ=1.0; RISK =1.0-5
Soil DireCt . Ingestion & ] Ingestion &
Ingestiononly| ~ Dermal  [Ingestion only{  Dermal
Contact  [underthe Curen HQ? @ Exposure Point NIA NIA NA | NA
Conditin |RISK? @ExposwrePoint | NA | NA | NA | NA
Target Soil @HQ=1.0 NA NA N/A NA
CUL? mgkg |@RISK=I1.0E-Gor LOE-5 | L370E-01 | NA | L798E+0I| NA
Method B Method C
: @HQ=10; RISK =1 .06-6 | @HQ=1.0; RISK =1.0E-5
Protection of gredi;ted Glround Water VA
Potabl Under the Curent {017 1/
otable  |oudim |4 @ Expose Poin NA NA
Ground Water RISK? @ Exposure Point N/A NA
Target Ground Water CUL? ug)! 1 800E-02
Target Soil CUL? mg/kg 3.226E+00 ,
: Method C
@HQ=1.0; RISK =1.0E-6 | @HQ=1.0; RISK =1.0E-5
. Predicted Air Conc? ughn’ NA
Protection of Juncerthe Curent |@Exposue Point
) v, |Condition i
All' Qllallty HQ? (@ Exposure Point NA NA
, , RISK? @ Exposure Point NA NA
(for informational = /
purpose only) Target Air @HQ=10 NA NA
CUL? wh' | @RISK=LOE6or [0BS| ~ NA N/A
Target Soil @HQ=10 NIA NA
CULY mgkg | @RISK=1.0E-6 or |.0E-5 NA NA
MTCASGL10-indeno(1,2,3-cd)pyrene.XLS 121112006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the ‘
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7400
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

+ Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b) )

+ Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a))
Other exposure patfways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: |

 Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i);

 Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c);

+ Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-ndeno(12,3-cd)pyrene. XLS 121712006
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Sail Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/712006
Site Name: Former Rhione-Poulenc Site Northwest Corner
Evaluator: L. Satterwhite

Refer to WAC 173-340-720, 740, 743, 747 and 750 for details,

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: Ifno data is available for any of the following inputs, then leave the input box blank

Item Symbol  Value  Units

1. General information
Name of Chemical: : | pentachlorophenol
Measured Soil Concentration, if any; - C, mgkg
Natural Background Concentration for Soil: NB, mghkg
Practical Quantitation Limit for Soil: POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI

2. Toxicological Properties of the Chemical: Chewmical-Specific '
Oral Reference Dose: RD, | 3.00E-02 |mgkg-day
Oral Carcinogenic Potency Factor: CPF, | 120B-01 [kg-daylng
Inhalation Reference Dose; R, mgke-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg

3, Exposure Parameters
Inhalation Correction Factor (default="2" for volatiles; "1" for all others): for target ground water cleanup level INH | LOOEH0 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS, I |unitless
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure pathways ABl | |unitless
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mglom’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS, unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults):for dermal exposure pathway Gl unitess

4. Physical-and Chemical Properties of the Chemical: Chiemical-Specific

Soil Organic Carbon-Water Partitioning Coefficient; for metals, enter K ; value here and enter "1" for f,, value K, | S900E+02 |lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H, 4| 1.000E-06 |unitless
*If the value for Henry's Law Constant is given in the unit of atimn’ fol”, enter value here: H atmm’/mol

==}

*Converted unitless form of H.,, @13° C: (Enter this converted value into "H ., input Box" above for a calculation) e | 0.000E+00 unitless

MTCASGL10-pentachlorophenol. XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S | 20006403 |mgl

5. Target Grownd Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Watsr Claanup Level Worksheef are Cy
not automatically transferred into this worksheet.

6. Site-Specific Hydropeological Clnal'actgristlcs

T90E+00 fugl

Total Soil Porosity (default = "0.43": I 043 |unitless
Volumetric Water Content (default = "0.30"): 0, 03 |unitless
Volumetric Air Content (default = "0.13"): 0, 0.3 unifless
Dry Soil Bulk Density (default="1.50"): | P 15 kgl
Fraction Soil Organic Carbon (default ="0.001"): for metals, enter "1" for f,, value here foe | 000256  |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 2 |unitless
7. Vapor Attenuation Factor due to Advestion (building structure) & Diflusion (soil layer) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway - VAF unitess

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  pentachlorophenol
1, Summary of Results |

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
r—To calculate a soil concentration based on Method C vapor pathway, check here;

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
{Contact & Ground Water Protection: | 2702E01 | mgkg
Natural Background concentration for Soil! N/A mgkg |
Practical Quantitation Limit for Soil: N/A mgfkg
@
Soil Cleanup Level (not considering vapor pathway): ~ 2702801  mghg

Warning! Soif Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further,

L Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

C . commesponds to the total soil chemical concentration

saturated in soil.

MTCASGL10-pentachlorophenol XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washinglon State Department of Ecology) Page 3
Soil Saturation Limit, C.y;: SAEHS | mgkg R is the ratio of the ground water flow velocity to the
Retardation Factor, R 3| unitless | Contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway

| o e e e e e e e ——

Method B Method C

Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E-6 |@ HQ=1.0; RISK =1.0E-5

Soil Direct - Ingestion & Ingestion &

ngestiononly}  Dermal |ingestion only|  Dermal

Contact  [uncertheCurent [HQ @Bxposure Poit | NA | NA | NA | NA
Condition RISK? @ ExposwrePoint | NA | NA | NA

TugetSoil | @HQ=10 24008403 | NA | LOSOE+0S

CULY mgkg RISK =1.0E-Gor [.OE-5 | 8333E+00| N/A | L.094E+03| NA
Method B Method C

@HQ=1.0; RISK =1.0E-6 | @HQ=1.0; RISK =1.0E-5

=
=

=
=

Protection of Predi;ted Ground Water VA
Under the Curent |COnC?_18/
P Otable Condition HQ? @ Exposure Point NA NA
Ground Water RISK? @ Exposure Point NIA NA
Target Ground Water CULY g 7.900EH0

| Target Soil CULT  mgkg 2.T02E401

Method B
@HQ=10; RISK =L.0B-6

Method C
@HQ=1.0; RISK =1.0E-5

Predicted Air Cone? ugfn’
i : NA
Protection of |usertre Curent |@Bpore it .
" ’ Condition i
All’ Quallty HQ? @ Exposure Pomtl NA N/A
, , RISK? @ Exposure Point NA N/A
(for informational : - -
purposeonly) ~ [REAT 3 @HQ=L0

CUL? ugh’ | @RISK=1.0E-6 or 1.0E:S NA NA
fragetSoil - | @HQ=10 NIA NIA
CUL? mgkg | @RISK=1.0E- or |.0E-5 NA N/A

MTCASGL10-pentachlorophenol XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washinglon State Department of Ecology) , Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = éoncentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation. -
Specifically, the soil cleanup levels derived using this Workbiook do not account for the following: |

 Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)() and 173-340-745(5)(b)(I);

+ Soil residual saturation (see WAC 173-340-747(10)); :

+ Ecological impacts (see WAC 173-340-7490 through 7434); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: |

+ Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i);

 Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c);

- Total site risk (see WAC 173-340-750(5)(a)). |

 MTCASGLIO-pentachiorophenl XL 12712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/712006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: _Zﬁattew«jite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blaok

[tem ' Symbol  Value  Units.
1. General information
Name of Chemical: phenol
Measured Soil Concentration, if any: | Cs mgkg
Natural Background Concentration for Soil: | NB, mgfkg
Practical Quantitation Limit for Soil: POL, mgke
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI
2. Toxicological Properties of the Chemtical; Chemmical-Specific
Oral Reference Dose; | RD, | 6.00E-01 |mgkg-day
Oral Carcinogenic Potency Factor: CPF, | kg-daylmg
Inhalation Reference Dose: | | Rk, mglkg-day
Inhalation Carcittogenic Potency Factor: CPF; kg-day/ng
3, Exposure Parameters
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level - INH | 2.00E+00 |unitless
Inhalation Absorption Fraction (default ="1"): for target air cleanup level ABS, | [unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI | Jonitless
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mym’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS Uniless
Gastrointestinal Absorption Conversion Fator (cheinical-specific or defaults): for dermal exposure pathway Gl unitess
4. Physical aud Chemical Properties of the Chemical: Cheical-Specifi
Soil Organic Carbon-Water Partitioning Coefficient; for metals, enter X, value here and enter "1" for £, value K, | 2900E+01 {lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway He 4| 1GO00ED5 _funiless
If the value for Henry's Law Constant is given in the urit of e fmol® enler value here: H alm.n’ ol

*Converted unitless form of H ., @13° C: (Enter this converted value into "H . input Box" above for a calculation) He | 0000£+00 unitless

MTCASGL10-phenol XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page?2

Solubility of the Chemical in Water: for the calculation of soil saturation limit § | 8.300E+04 [mg/
5. Target Ground Water Cleanup Leve|
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheat are Cy | LTEHG jug!
not automatically transferred into this worksheet R——
. Site-Snecific Hydrogeological Characteristics
Total Soil Porosity (default = "043"): I 043 |unitless
Volumetric Water Content (default = "0.30"); ' 0, 03 |unitless
Volumetric Air Content (default="0.13"): 0, 003 unitess
Dry Soil Bulk Density (default="1.50"): Py 15 kel
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,, value here foe | 000256  |unitess
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF | 20 |unitless

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanising

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration af the exposure point (e.g;, within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: phenol

1. ‘Summary of Results

To caleulate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection; 9.32E+03 |  mgfkg
Natural Background concentration for Soil; N/A mg/kg
Practical Quantitation Limit for Sol: 4 N/A mglkg

Soil Cleanup Level (not considering vapor pathway): ~ 9324E+03  mgkg '

Warning! Soil Cleanup Level above may not be protective of vapor exposure

pathway - evaluate vapor pathway further,
Soil concentraton based on Vapar Patiway C 55 Corresponds to the total soil chemical concentration
+|(i|1f01'|national purposes only): DO00ED0 | mglkg saturated in soll
R is the ratio of the ground water flow velocity to the

MTCASGL10-phenol. XLS | 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,: 2U16E+04 | mglkg R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 3 nitless | contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
elhod B Method C
Unrestricted Land Use | Industrial Land Use
_ @HQ=1.0; RISK =1,06 | @HQ=1.0; RISK =1.0E-5
SOil Direct [ngestion & Ingestion &
‘ Ingestion only}  Dermal  {Ingestion only|  Dermal
Contact  [undertheCurent [HQY @ ExpusurePoint | NA | NA | NA | WA
Coditin_ IRISK? @EwposwrePoint | NA | NA | NA | NA
Target Soil @HQ=1.0 4800E+04 | N/A | 2100E+06{ N/A
CUL? mgkg | @RISK=1.0E6or 10E-5| NIA NA N/A NA
f—_———— |
Method B Method C
@HQ=1.0; RISK=1.0E-6 | @HQ=1.0; RISK =1.0E-5
Protection of I(’:ledi;ted Glmund Water NiA
Potabl Under the Current {COMCT_ 18/
ofable Condition HQ? @ Exposure Point NiA NIA
Ground Water RISK? @ Exposure Poin NA NiA
Target Ground Water CUL? ug 1.700E+06
Target Soil CUL?  mgkg 9.324E+03
Method B
@HQ=1.0; RISK =1.0B:6 | @HQ=1.0: RISK =1.0B-5
Predicted Air Conc? ug/in’
' , NA
Protection of [usderthe Curent |@Esposure Point
' . Condition HO? @ Es '
All' Qllﬂllty Q" @ Exposure Pomt' NA NIA
, , RISK? @ Exposure Point NA N/A
(for informational ‘ o -
purpose only Target Air @HQ=1.0
CULY ugh’ | @RISK=1.0E-Gor 1.0E-S NA N/A
Target Soil @HQ=1.0 NA NA
CUL? mgkg | @ RISK=1.0E-6 or [.0E-5 NA NA
MTCASGL10-phenol. XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleauup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(0)(i);
- Soil residual saturation (see WAC 173-340-747(10));
- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are Specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the-regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: |

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)i) and (4)(b)(0);

- Goncentrations based on natural background and the practical quantitation limit (see WAC 173- -340-750(5)(c));

 Total site risk (see WAC 173-340-750(5)(a)). :

MTCASGL10-phenol XLS 127712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worlisheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date; 12/712006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: L. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol ~ Value  Units

1. General information
Name of Chemical: , pyrene
Measured Soil Concentration, if any: C, mgkg
Natural Background Concentration for Soil: ' NB; mgkg
Practical Quantitation Limit for Soil; PQL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI:

% Toxicological Properties of the Chemical: Chemical-Specilic
Oral Reference Dose: , ; RD, | 3.00E-02 |mgkgday
Oral Carcinogenic Potency Factor: CPF, kg-day/mg
Inhalation Reference Dose; R, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-dayiing

3, Exposure Parameters '
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00E+00 {unitless
Inhalation Absorption Fraction (default="1"): for target air cleanup level ABS, | [unitfess
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathiways ABI [ |unitless
Adherence Factor (default ="0.2"): for dermal exposure pathway ‘ - AF 02 |mglem’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitless

4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for f, value K, | 6800E+04 |Vkg
Henry's Law Constant; for the evaluation of ground water and vapor exposure pathway He g 4500E04 |witless
*If the value for Henry's Law Constant is given in the unit of "atm.m ? ol enter value here; H atm.n ol

*Converted unitless form of H ., @13° C: (Enter this converted value into "H . input Box" above for a calculation) H, | 0.000E+00 unitless

MTCASGL10-pyrene XLS 21712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 2

Solubilty of the Chemical in Water: for the calculation of soilsaturation limit S | L400E0! |mgl
5. Target Ground Water Cleanup Level

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:

*Results from the Ground Water Cleanup Level Workshest are C, | 400E+03 |ug/!
not automatically transferred into this worksheet. ‘

0. Site-Specific Hydrogeological Characteristics

Total Soil Porosity (default ="0.43"): : ] 043 |unitless
Volumetric Water Content (default = "0.30"): 0, 03 |unitless
Volunetric Air Content (default="0.13": - 0, 0.13  unitless
Dry Soil Bulk Density (default = "1.50"): ' P 15 [kl

Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for £, value here foe | 000256 funitless
Dilution Factor (default ="20" for unsaturated zone soil, "1" for saturated zone soil; or site-specific) DF 2 Iunitless

1. Vapor Attenuation Factor due to Advection (buildiug structure) & Diffusion (sol laver) Mechani
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (6., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: pyrene
1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check hete:
—To calculate a soil concentration based on Method C vapor pathway, check here: |

Basis for Soil Concentration Conc Units |
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is higher than Soil Saturation
Contact & Ground Water Protection: [304E+04 | mghg [Limit
Natural Background concentration for Soil: NA mgkg
Practical Quantitation Limit for Soil NIA mg'kg

e e e —— |

Soil Cleanup Level (not considering vapor pathway): ~ 1394E+04  mghkg

Warning! Soil Cleanup Level above may niot be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only):

C 5y corresponds to the total soil chemical concentration
0.000E+00 | mgkg | saturated in soll
R is the ratio of the ground water flow velocity to the

MTCASGLI0-pyrene XLS 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
ISoil Saturation Limit, C: | 24408401 | kg R is the ratiq of the 'groulnd water'flo'w velocity o the
Retardation Factor, R: 083 | umiess | Contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0, RISK =1.0E-6 | @HQ=1.0; RISK =1.0E-5
SOil Dil-ect - Ingestion & | Ingestion &
ngestion only]  Dermal  |Ingestion only|  Dermal
Contact  [Underthe Corent [HQI@ ExposrePoit | NA | NA | NA | WA
Condition — RISK? @ ExposwePoint | NA | NA | NA | NA
Target Soil @HQ=10 2400E+03 |  N/A | 1OSOEH05| N/A
CUL? mgkg | @RISK=1.0E-6or [.0E-5| N/A NA N/A NA
| | Method B Method C
@HQ=1.0, RISK =1.0E-§ | @HQ=1.0; RiSK =1.0E-5
Protection of Predicted Ground Water VA
Potah der e Cure {C67_2g! :
otable Condition HQ? @ Exposure Point NA NA
Ground Water RISK? @ Expostre Point NA NA
Target Ground Water CUL? gl 4.0008+03
Target Soil CUL? mg/kg 1.J94E+04
ethod B Method C
@HQ=10; RISK =1.0E<6 - | @ HQ=1.0; RISK =10E-5
. Predicted Air Conc? ug/r’ NA
Protection of |usderthe curent |@Exposue Point
Air Quality Condition HQ? @ Exposure Point' NIA NIA
, , RISK? @ Exposure Point N/A NA
(for informational : - -
purpose only Target Air ] @HQ=1.0
CUL? ugfm @ RISK=1.0E-6 or |.0E-5 NA NA
TugetSoil | @HQ=L0 NA NA
CUL? mgkg | @RISK=1.0- or 1.0E-5 NA NA
MTCASGL10-pyrene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = coucentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WA 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbaok is not sufficient to establish soil cleanup levels under the regulation.

Specifically, the soil cleanup levels derived using this Workbook do not account for the following: -

+ Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)i) and 173-340-745(5)(b)(i)):
+ Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site sk (see WAC 173-340-740(5)(a) and 173-340-745(6) a)).
Other exposure pathways may also need to be evalualed on a site-specifc basis to estabiish soil cleanup levels.

+ GAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specificall, the air cleanup levels derived using this Workbook do not
account for the following: |

 Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the pracical quanttation limit (see WAC 173-340-750(5)(c));
+ Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-pyrene.XLS 121712006
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Soil Cleanup Leve! for Individual Hazardous Substances {Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

ate; 1217120
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data s available for any of the following inputs, then leave the input box blank

[tem Symbol ~ Value  Units

1. General information
Name of Chemical: selenium
Measured Soil Concentration, if any: C, mgkg
Natural Background Concentration for Soil: : NB, mgkg
Practical Quantitation Limit for Soil; POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI:

2, Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: RD, | 500603 |mgkgday
Oral Carcinogenic Potency Factor: ' CPF, kg-daylng
Inhalation Reference Dose: RD, mg/kg:day
Inhalation Carcinogenic Potency Facor: CPF, |kg-daylmg

3, Lxposure Parameters

 Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH | LOOEH00 {unitless

Inhalation Absorption Fraction (default ="1"): for target air cleanup level ABS, [ |unitless
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure pathways ABI | |unitless
Adherence Factor (default ="0.2"): for dermal exposure pathway AF 02 |mglom’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS Unitess
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitess

4, Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: or metals,enter X value here and enter "1" or f,, velue K, | S000EH00 (Vkg
Henry's Law Constant: for the evaluation of ground water and vapor exgosure  pathway H . A 0.000E400  |unitless
*[f the value for HemysLaw Canstant is given in the unit of "atm.m * Inol" enter value here: alman’fl

H
*Converted unitless form of H ., @13° C: (Enter this converted value into "H,, input Box" above for a calculation) He | 0.0008+00 unitless

MTCASGL10-selenium.XLS 120712008



Soil Cleanup Leve! for Individual Hazardous Substances (Washington State Department of Ecology)

Solubility of the Chemical in Water: for the calculation of soil saturation limit

3, Target Ground Water Cleanup Level

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:

*Results from the Ground Water Cleanup Level Workshest are

not automatically transfarred info this workshest.
, Site-Specific Hydrogeological Characteristics
. Total Soil Porosity (default = "0.43"):
Volumetric Water Content (default = "0.30")
Volumetri Air Content (default="0.13"):
Dry Soil Bulk Density (default ="1.50"):

Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for £, value here
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific)

Page 2

1. Yapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil af the source (o the
air concentration at the exposure point (e.g, within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway

\ mgl
C, | TIEH1 fug!

I 043 [unitless
0, 03 |unitless
0, 043 unitless
P 15 [kg
fa | |unitless
DF 20 |unitless
VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern; selenium

1, Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:

— To calculate a soil concentration based on Method C vapor pathway, check here:

Warning: Soil Cleanup Level i higher than Soil Saturation
Limit]

Soil Cleanup Level (ot considering vapor pathway):

1.384E+00

Basis for Soil Concentration Cone Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection; TIEH0 | mglkg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: - NA mgkg

P—————————— T e e e

mg/kg

Warning] Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only):

C 5t COMmesponds to the total sail chemical concentration
0.000EH00 | mghkg saturated in soil.
~ R is the ratio of the ground water flow velocity to the
MTCASGL10-selenium.XLS 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page
Soil Saturation Limt, C 0000E+00 |  mglke R is the ratio of the ground water flow velocity to the
Retardation Factor R: 184 niess contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
]
» Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E6 | @ HQ=1.0; RISK =1.0E-5
il ™ Ingestion & Ingestion &
SOll DlreCt Ingestiononly]  Dermal |Ingestion only|  Dermel
Contact  [undertie Curent HQ? @ Exposure Point NA N/A NA NA
Condiion —— \RISK? @ ExposwePoint | NA | NA | NA | NA
Target Soil @HQ=1.0 4000E+02 | NA | L750E+04] N/A
__|CUL? mgkg | @RISK=L0EGor 10E-5| NA NA NA |- NA
g —— e e —————— )
Method B Method C
| @HQeL0; RISK =106 | @ HQ=1.0; RISK =1,0-5
Protection Of Predicted Ground Water N/A
Under the Current {CO1C7 19/
Potable  oniion HQ? @ Exposure Point NiA NA
Ground Water RISK? @ Exposre Point NIA N/A
Target Ground Water CUL?  ug/ T100E+01
Target Soil CULY mgfkg 7J84E+00
Method B Method C
@HQ=1.0; RISK =1.066 | @HQ=1.0; RISK =1.0E-5
Predicted Air Conc? g/’ 7
. , NA
Protection of Junder e Curent | @Exposure Poin
" ' Condition : '
Air Qllﬂllty HQ? @ Exposure Pomt' N/A N/A
, , RISK? @ Expogure Point N/A N/A
(for informational . - -
puspose only Target Air | @HQ=1.0
CULY ugh | @RISK=LOE- or |.0E:S NA NA
Target Soil @HQ=1.0 NA NA
CUL? mghg | @ RISK=1.0E-6 or 1.0E-5 NA NA
MTCASGL10-selenium.XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic rislg.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:
- Concentrations based on applicable state and federal laws (see WAGC 173-340-740(3)(b)(i) and:173-340-745(5) (o) ();
+ Soil residual saturation (see WAC 173-340-747(10));
- Ecological impacts (see WAC 173-340-7490 through 7404); and
| - Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protactive of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: |

 Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(0)(i) and (4)(b)(1):

 Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-selenium.XLS 121712006
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Sail Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worlsheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/7/2006 |
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator; 7. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details,

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol ~ Value  Units

1. General information '
Name of Chemical: silver
Measured Soil Concentration, if any: C, mghkg
Natural Background Concentration for Soil: ' NB, mykg
Practical Quantitation Limit for Soil: POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS , GI:

2 Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: R, | S5.00E-03 |mgke-day
Oral Carcinogenic Potency Factor: , CPF, kg-day/mg
Inhalation Reference Dose: 4 i, mgkg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg

3. ixposure Parameters
Inhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH | 1.00E+00 (|unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS, [ |unitless
Gastrointestinal Absorption Fraction (default="1"): for ingestion & dermal exposure pathways ABI [ |unitless
Adherence Factor (default="0.2"): for dermal exposure pathway AF | 02 |mglen’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS 4 unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitess

4, Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K, value here and enter "1" for £, value K, | 8300E+00 [lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H,, 4] 0.000E+00 junitless
¥If the value for Henry's Law Constant is given in the unit of "atim.m * mol" enter value here; H st ol

*Converted unitless form of H . @13° C: (Enter this converted value info "H . input Box" above for a calculation) He | 0.000E+00 unitless

MTCASGL10-silver.XLS 12712006



Sail Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 2

Solubility of the Chemical in Water; for the calculation of soil saturation limit § mgl
3, Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup leve calculation; ,
"Resuits from the Ground Water lsanup Level Worksheet are | Cy | LI0E+00 I"E"
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics .
Total Soil Porosity (default = "0.43"); I 043 [unitless
Volumetric Water Content (default ="0.30"): ' 0, 03 |unitless
Volumetric Air Content (default = "0.13"): 0, 013 uniless
Dry Soil Bulk Density (default="1.50"): ' | Py 15 [kl
Fraction Soil Organic Carbon (defautt="0.001""): for metals, enter "1" for e value here - ‘ o | |unitless
Dilution Factor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 |unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attemuation Factor is the ratio of vapor-phase contaminant concentration within the soilat the source to the
air concenlration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: silver
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Cong Units :
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is higher than Soil Saturation
‘|Contact & Ground Water Protection: | JB0E0] | mgkg [Limit
Natural Background concentration for Soil: NA mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 3230801  mglg
' Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.
Soil concentraion based on Vapor Paivay C ¢ Corresponds to the total soil chemical concentration
’ (informational purposes only): DOO0EH0 | mgfg safurated n soll
- R is the rafio of the ground water flow velocity to the
MTCASGL10-silver.XLS 12/712006
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Soil Cleanup Leve! for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,,,: 0.000E+00 |  mojkg R is the ratio of the ground water flow velocity to the
Retardation Factor, R 100 nitless | contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathway

_—_———

Method B Method C
Unrestricted Land Use | Industrial Land Use

@HQ=1.0; RISK =1.08:6 | @ HQ=1.0; RISK =10E-5
Soil Direct Ingestion & Ingestion &

Ingestion only| ~ Dermal  |Ingestion only|  Dermal

Contact  [UndertheCurent [HQY @ ExposwrePaint | NA | NA | NA | NA
-~ [Coditon  RISKI@ExposurePoint | NA | NA | NA | NA

Target Soil HQ=1.0 40006402 [ N/A | 1.T50E+04| N/A
CUL? mghe |@RISK=IOBSorigEs| MA | MA | NA | NA
Method B Method C
@HQ=1.0; RISK =1.08-6 | @HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water "
' [Under the Current[CONT_ug]
POtable Condition HQ? @ Exposure Point: NIA N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL?  ug/l 1900E+00
Target Soil CULT  mg/kg 3.230E-01

 Method B Method C
@HQ=1.0; RISK=1.0E-6 | @HQ=1.0; RISK =] 0E-§

. Predicted Air Conc? ug/’ NIA

Protection of fusertrecuret {@rpose P

Air Qllality Condition HQ? @ Exposure Point N/A NA

\ : RISK? @ Exposure Point NA NA

(for informational : — -

purpose only) Target Air HQ=10

CULY win' | @RISK=1.0E-Gor LOB:S NA NA

TwgetSoll | @HQ=10 NA NIA

CUL? mgkg | @ RISK=1.0E-6 or 1.0E-5 NA NA

MTCASGL10-silver.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740; 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soi cleanup levels derived using this Workbook do not account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(0)() and 173-340-745(5)(b)():

+ Soil residual saturation (see WAC 173-340-747(10);

+ Ecological impacts (see WAC 173-340-7490 through 7494), and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to estabiish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation, Specifically, the air cleanup levels derived using this Workbook do not
account for the following: |

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(0)(i) and (4)(0)(i);

 Concentrations hased on natural background and the practical quantitation limit (see WAG 173-340-750(5)(c))

- Total site risk (see WAC 173-340-750(5)(a)). -

MTCASGL10-siver.XLS 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Caleulating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date; 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A, INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Ttem Symbol ~ Value  Units

1. General information
Name of Chemical: 2,,5-trichlorophenol
Measured Soif Concentration, if any: Cs mg/kg
Natural Background Concentration for Soil; NB, mglkg
Practical Quantitation Limit for Soil | POL, mgkg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI

1 Toxicological Properties of the Chemical: Chemical-Specific -
Oral Reference Dose: R, | 1.00E-01 (mgkgdey
Oral Carcinogenic Potency Factor: CPF, ke-daylg
Inhalation Reference Dose: _ , R, mgkg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-daylmg

3, Fxposure Parameters 7
Tnhalation Correction Factor (default ="2" for volatiles; "1" for all others): for target ground water cleanup level INH | 2.00E+00 |unitless
Inhalation Absorption Fraction (default="1"); for target air cleanup level - ABS; L |unitls
Gastrointestinal Absorption Fraction (default="1"): for ingestion & dermal exposure pathways ABI | funitlss
Adherence Factor (default ="0.2"): for dermal exposure pathway AF | 02 |mglom’day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS unitlss
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl uniless

4, Physical and Chemical Properties of the Chemical: Chemical-Specific

+ Soil Organic Carbon-Water Patitioning Coefficient; for metals, enter K, value here and enter (" for f,, value K, | 1600EH3 |Ukg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H, 4| 1.800E-04 junitless
*If the value for Henry's Law Constant is given in the unit o e’ fmol", enter value here; H atm. /ol .

*Converted nitless form of H . @13°C: (Enter this converted value into "H ,; input Box" above for a calculation) H. | 0000E+00 unitles

MTCASGL10-24,5-trichlorophenol XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Depariment of Ecology) Page 2

Solubility of the Chemical in Water; for the calculation of soil saturation limit § | L200E+03 (mgl
3, Target Ground Water Cleanup Leve|
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy | J60EH03 fup!
not automatically transferred into this worksheet I—
6. Site-Specific Hydrogeological Characteristcs
Total Soil Porosity (default="043"): I 043 |unitless
Volumetric Water Content (defauft = "0.30"): | 0, 03 |mitlss
Volumetric Air Content (default ="0.13"): 0, 0.3 unitles
Dry Soil Bulk Density (default ="1.50": Py 15 [kl
Fraction Soil Organic Carbon (default ="0.001"): for metals, enter "1" for £, value here Soo | 000256 |unitless
Dilution Fagtor (default ="20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil Iayer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration af the exposure point (e.g, within the building)

Enter Vapor Attenuation Factor: fo the evaluation of vapor exposure pathway : VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  2,4,5-trichlorophenol

1. Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: [
—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct ‘
Contact & Ground Water Protection; J093E+02 | mglkg
Natural Background concentration for Soil: NA mgkg
Practical Quantitation Limit for Soil: N/A mgkg
et ettty orarer————————————ts oA\

Soil Cleanup Level (not considering vapor pathiway): ~ 3.093E+02  mglkg

Warning! Soil Cleanup Level above may not be protective of vapor exposure

pathway - evaluate vapor pathway further. .
Sail concentration besed on Vapor Patiway C ¢4 corresponds to the total soil chemical concentration

™ iformatonal purposesonly: DO0OEHD0 | mglkg saturated in soll
R is the ratio of the ground water flow velocity to the

MTCASGL10-2,4 5-trichlorophenol XLS 121712006
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SERE R Soil Cleanup Level fom/idual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C ., AS5E+03 | mpk R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 53 Tnifess | contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway

Metho?B Eetl?o?C

Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E+6 | @ HQ=1.0; RISK =1.0E-
Soil Direct Ingestion & 1 Ingestion &

Ingestion only|  Dermal  |Ingestion only)  Dermal

Contact  [UndertheCurent [HQ? @ErponrcPoit | NA | NA | NA | NA
Condition RISK?@ExposurePoint | NA | NA | NA | NA

Target Soil @HQ=1.0 BO00E+03 | N/A | 3500E+05| NA
CULT mgkg  |@RISK=[.0E-6or LOE-5| N/A NA NA N/A
- Method B Wetlod C
@HQ=1.0; RISK=1056 | @HQ=1.0; RISK =1.0B-5
Protection of gredicted Ground Water NA
~ |Underthe Curent [CO1C7 U8l
Potable Condition HQ? @ Exposure Point NIA NIA
Ground Water RISK? @ Exposure Point NA N/A
| Target Ground Water CUL? g/l 3 600E+03
Target Soil CUL? mghg 30936402

' Predicted Ar Cone? ugfn’ NA
Protection of Junderthe Curent |@Exposure Point
5 5 Condition i

All‘ Qllallty HQ' @ Exposure Pomt’ NA NA

. , RISK? @ Exposure Point NA NA

(for informational : o =

purpose only) Target Air @HQ=10

CUL? ughn’ | @RISK=L0B-6 or 108 NA NA

TugetSol | @HQ=LO NA NA

CULT mgkg | @RISK=1.0E6 or [.0E-5 NA NA

MTCASGL10-2 4 5-trichlorophenol. XLS 121712006
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation,
Specifcally, the soil cleanup levels derived using this Workbook do not account for the following:
* Concentrations based on applicable state and federal laws (see WAC 173-340-740(3) (b)) and 173-340- 745(5)(b)(|))
- Soil residual saturation (see WAC 173-340-747(10))
*Ecological impacts (see WAC 173-340-7490 through 7494): and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)) |
Other exposure pathways may also need to be evaluated on a site-specific basis o establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specificall, the air cleanup levels derived using this Workbook do not
account for the following:

 Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(|))

 Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-2,4,5-trichlorophenol XLS 121712006
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